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Abstract of JP9321701 
PROBLEM TO BE SOLVED: To easily 
correspond to the increase/decrease of the 
number of channels in WDM by providing a 
means for detecting the number of the channels 
of the wave length division multiplexing (WDM) 
signal light and a means for transmitting 
monitoring information including the number of 
the channels to optical repeaters and permitting 
the optical repeaters to detect the output level of 
an optical amplifier and to control the optical 
amplifier so as to make the detected output level 
coincide with a target level. SOLUTION: Signal 
light from respective light transmitting 8 is added 
by a multiplexer 16 and transmitted to an optical 
fiber transmission path. The optical repeaters 18 
halfway the optical fiber transmission path 4 are 
provided with the optical amplifiers 20 for 
amplifying and outputting WDM signal light and 
SV circuits (monitoring circuit) 22 for exchanging 
monitoring information transmitted from a 
transmitting station 2 with the optical amplifiers 
20. The optical repeaters 18 are also provided 
with optical couplers 24 for bypassing signal light 
with a wave length Alambda sv, which is 
modulated by monitoring information, and 
supplying it to an SV circuit 22 and updated 
signal light (wave length Alambda sv) which is 
outputted from the SV circuit 22 is joined to the 
optical fiber transmission path 4 by the optical 
couplers 26. 
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1 

mt. 

« ^ ft & it fi L T tB *J -T * 5t J* « ■ £ * tr 3t * it U t «r 
Hi, 

±Effl 1 oag^te, ±HE&^#i^S£nfem-^ft<E>^ 

^*;u&£fc*n-rs¥at, tt^^^juktstrsa* 

±e*+«mwt. ±E3fe*s««<&tijau'^;i/£**i*-* 
* * t. *i fc.ta.*. u * ju a* e . a u ^ ;u c-st 

u^)\,te±&mmffim\zmcT mitts n&ytmm 

y X t A . 

±E#**8»tt±EBE«it«*e&?-*fcfc©ff 

3 ] Hf#9! 1 KES£<£ft&m^X:rA-?&-p 

±E«£#«*a;*ftfcra*t#©d>fc< t^ufn^ i 

±EKa«««K h->«#fcj: o ess n 
f»*«4 ] i \z&,m<Dytmm is x r ix-v & i 

±Ett*«Sfct«R*S3fcS{I$'X'7 L A. 

5 ] ^n^n«#»&aj a 
*t«te^ft£«fi*>»i*aT*f at £*tr* i tf>3g 
©t. 

k& i ©*®»::8^sn±E**#w*a£nfcm^# 

±E»Gi2IB<D&*K:att 6n±E«fi#«#a£*i*: 

ft * it « l r tii -r * ft ii^e s ^ ti ft + m §§ t * 
■ it. 

±E£&0>fti£{t*£0 5 t>mmtStlT^Z> *><D<D&« ffi 



( 2 ) ^i¥ 9 - 3 2 1 7 0 1 

2 

±Eft*»»te. ±Eft^«ts^cDm* i/^;u£&*n-r* 
* «fc 3 lc±E#Jf«g£fH»r*f at £MfCff*, 

T, 

±Eft*«i»tt«»fc*ftil«->;*xA. 

io &tKfi^ft£&^#fij^aT*¥at £^trsg i oss 

K*g i ©i»»jw»a$n±E«fi»«*a*nfc(i^3« 
£fc&-r*ft£2iBt : 

«*eai»K:**afn±Eis«»»i*«*nfc«^3tt* 
Ettfi^w^asnfcM^jfe&iaw-LTdi^-rs-^iiw 

IS£^trft*8t3g<h£ra*-, 

20 j: 5c*5tia«*flc**>t:>i/-r*f at. ±e«« 

t, ±E«fi»w*a*nfcm^*Rtx±E*«5t*± 
E;ftii«n&#^#m-f at 

^at, Ktttt^nfcm^u^^^afliix^^Kc-a-r 

S<fc5 fc±Eft*«»*Sfl»T** 1 (Dl^^at, ± 
A. 

[lit #3! 8 ] tfj£*S 7 fCE«CD3tiim->X^AT*o 

±E#>hf>y-r*¥att. * >:/ft£aj?^-f S* 2 <£> 

ftast, «#>:/ft*±Eftia4i»#^#*s?-3¥at 

±E2§ 1 ©Sfi?gHifB^>^(D/^-^$!lifa 

(I*2R*H 9 3 m&m 7 CI2f(D^If 
40 T\ 

ita^Ko^^n, ±E»fi»td*a*nfc(t^*<o^ 
f *;u&£f£*n-r<5f at . K^^^^R^^treaw 

W^EftffcS^jgSf at £3gK$*. 

±ESH 2 cD#J£Pf SttiEta* «fc*-2l>T±E*t« 

[If *J1 1 0 ] 3*3ft£ 7 K:E«flD*a«->^5r AT* 

w^a$nfc(i^3t&^±Effls«^«) h-^jp/t«7 — * 
so ttfti-rftf a^Mic^^, 



3 

*ns±E»fi#f4*«<*nfc{ff^ft&tf±E»«#© 
h - * ; u / 1 7 - £ & & -r * ^ a * 5E k * ^ , 

«t 3 ± IE fllflT^ O /t7 - £ «»t 5 ft® ft X 5^ A . 

imxmi 2] 31*31 7 iz&m<Dytmm>'XT/*-e& 

±E3t*8««#o» : i ttc.i^tti:tt«.$n, ±iH^ii 
^x^^ h)i<&&i>m&2ftz>i:oiz±&Mm&&<Dm 

1 4 ] Mf$£ 1 3 tCSamcO^igifiSgT^o 

T\ 

±fc3fc*9««*<Bai 1 ^&tflf!2 3gc9'>ft< tfct^m 

^fl ^ffl US a 

ft£|g 1 & ^2©^i^{;^^t^l2^)3t^/7 

imxm i 6 ] MF^gi i 5 \z&no>xm«&'c&^ 

K#7 vx*-$Mi±E**«K#©!li 2*R0U:E* 
[»3R^ l 7] If 1 5 KE«<B#iii|BS-e;&o 



( 3 ) 9 - 3 2 1 7 0 1 

4 

»*snT±E*«^j**^««*n* 

[H*«l 8] »3*El 4 tE«t©3tli*«t?»o 
T, 

±E«*«tt*tt«±a7c**« 

9] if^^l 3 fcE*G>»iS«gTi&o 

T. 

10 ±IS7tii*S^^co^ 1 *£ttfl2»K:SI*an±E*e«# 

[»*»2.0] Wf*3S-l 9 - feE«t0-%i|* 
±E»1<B^S«U #>^ , **W^rsSB 2 a)^^<h, 

fttf* 2 2 (ox*?? 

[»#*-2 1] mmt^Ll 3 £E«©3feiS«&T»o 
30 T, 

±Efg 2 

±E* 1 0»»*&git±Eii«»«lC**nsSB i <o 
_LIB^ 2 ©4MK**Stt±EJi«**fc$*n**«±E 

±ESB 1 JlTSWL 2 co^^^iljg^ -f ;^&a»Lfc3fca* 

40 ^n^n^^$n^>^ i 2co^^-s^^^^^ 
irnxm 2 2] r«9 2 ltcie^co^ii^^-e^o 

T , 

±aH7feif«tS^^£7)m2 ^KifcfEttK&^Sn^lil 3 cOTfe 

0«f±ESB 1 Rtfftl 2 COilig^^&^^^tli^ 3 Oiljg 
50 Hf«ftWLTlr^**t«». 



5 

2 3 ] gft$£ 2 1 {CE*<&*ti§*SS-Cfct> 

»-is i &^«-2 <z>s»¥att-^n-6n±s2* i r^s 2 
<&iiis*ttfc*£n*sfi<0ft£KitL,T±Eas 2 «a» 
6 ±E#ie««#^«*& 

2 4] gf^^ 1 3 fcE^Oftig'lBfgTi&o 

T, 

±fB^ii»ls^^0^ 2«£ttfE«i;:S^£tt*3fc##>i 
t&7 4 )V? £ X fc: • £. . 

[flf#^2 5 3 1 3 £E*<Oftia««-Ci&o 

s J: -5 tc ±E*«*attE* £ # > t: > y-r a #a t . 
±E**««**»6*o«*fc«initt-rs«i*a**» 

» * «i » -r 5 ¥ © t £ « a fc * m m . 

[»*«2 7 3 If! 1 &tf!f§2 y bt. 

±E» 1 AXfm-2 ©3«fBa-y h<D#4r 

« 1 ^&i;i2^^L^ 1 NKC»««X30<ftl»$tl 

K**i«j»**«±Efs^*©ft«&*ttia«ir«^^-r 

±E»fc««#(Bffl 1 «K»f*W£«l*3n, ±Eft«f 

4B«*rt^±E^^3t^tti»^isifc:e«-r*ia«$nfc 

K*'** MU#tttf*i#3n* J:5fc±Eia«#«<o#J 

ntum-tzw, 3 (D^&tzmz.* 

pI& L±ESf§ 1 y ha> 

±E^2co*ia«BaL- ^ h^6a3*$n-&«i«$n^:(i 



4 ) ^l¥9 - 3 2 1 7 O'l 

6 

[S*#^2 8 3 if ^^2 7 tCBHi&(£3£*i'fiS§T&-3 
T. 

[ 0 0 0 1 ] 

mfc&\zmvfrytmm ->7st- &Rz*ftmm®izmi, . w 

10 CffKWDM (&^5xiiJ^S) K5gffl$n*»iI{I 

[0002] ^itwgcD^aft^x^A^oaffl 

H EDFA (x;Hf F — ^7 7-f /XJMMS-) £3T 
[ 0 0 0 33 

[ 0 0 0 4 3 XllR««t«l*SQCK2*«*t«E 
^>^^Il^^2^^>^<«hfenfti 

[00053 ««mi«#3^*w*^y y«cj:oai«an 

30 t^A (M^WI^XrA) a««*£*lT^S. WD 

\z. ytmm&*m+*yt+m»ifix&skK<D&+izi-3 

[ 0 0 0 6 3 

[ 0 0 0 7 ] WAIiEDFAl:i5HtU, EDF(D^ — 
(homogeneoos broaden i ng) t O 6 . K 

50 [ 0 0 0 8 3 «J««»Xtt*4"«»K:*V»Tli, 
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[ 0 0 0 9 ] cfcoT, *5£BM<D&&)\*. WDMl:i5tt^ 
[0011] 

r^jg£^&-f *fc#0#l£] *%BJ^3lffl Pltl^Tfeil 

mmmizmm:tznz>ytfc&&£, ytfc%i?&<D&*\zmi 

[0012] *&W(Dm 1 cOffiflnffK: <k£ %Z1 (Dffim 
[0 0 13] #?g^CDSg 2 (Dfltfffifc: ^&<D^i£ 

n^m* i/wmi/^n:-3si-5j:5 £3fe*flm 

^$flif§f^<i: £M£«tr. fit, SBUtJMia 

[ooi4] *%B^©i3 <nm&\z&z> t. ytmm& 
te&tez&&*&?zmmyt&mji-rz>yt'$Lti* wdm 



5 ) ^i? 9 - 3 2 1 7 0 1 

8 

# o 9 - * fH«p r -5 ^18: £ £ S tc * tr . 

[0 0 15] *&W<D$& 4 V>mWlZ & Z> £ % &lt%RZt 

£5 >e>y-r** i 

&ytmmm&ft&±&m^ft£i*m^fa\z&m?%Mfc 

[0 01 6] .*H9i-<z>ji 5 fect £ mmtt&m 

[0 0 17] *38W©*60«Jffil:J;5t, 1 

n<5„ |g 1 2 *y h li, *25BS 

30 [ 0 0 1 8 ] .dOftltWStt, MCl> »I*©ii*S**-3r 

ytzmaz^zyt-r y t % m 2 (D^tm^=L-y 

wtytizftm-rz^mt. ^i^e^^^n§7^ 

[0019] 

tAH WDMfl^${li^t^^iti2<h, WDM ft 

[ 0 0 2 0 ] iM{f ^ 2 8 
5) LTl^, S-^iUfi^ 8 fi^©j(t^^^^^/z 

*^^-5±;H 0£*LTI>*. C«JA 



9 

[ 0 0 2 1 ] ft&Lm®8 (# 1 - # 4) ^ecOX5^-^ 

i 2 us viuai (gsisiss) i4^^^^n-5 0 

at77^^t^r^§, SVBB14I1, HG&*tf>?fc 

2Kt«8<&*s, ip^wDMft §)t©?t *;nfc£*t* 

[0022] s vigr» i 4^&oK«««iaxsiflrai8 
(#5) o^-stjnoa**n, 7t^m^8 (# 
5) $8T£Pi£ nfc««A ff cofflr^jtt^aj 

ft£&«8 (#i-#4) tt-tn-enco^^ 

• mar*. 

[ 0 0 2 3 1 #3tM*-8^^®l^»tt, Tj^yi/ 

(mux) i 6 -emz&tiznr. ytyytntem 
B4"s&tti£ii.&. »7 7--f e & % 4 <&j£4UCfcU 2 

ocoft*i8*§g X 8 *ftttt'&*lTlr>*. 3t + »«-l 8 ttH 
[0 0 2 4 ] *5tt»«18«. WD'M«»**ii«L 

Tai*r*^i8«s 2 o 2^^&nttfc 
issait mzytrnm^ 2 0 0 t 0 s vhb (^m 

Eft) 22i*tLT^*. X4>Iil8», 35 m 

mmmiz£ 0 sew$nT^s*s a ^fi^^^aiu^ 

tTSV@»2 2'\fttttSfc»l:, 3fe^y^24^w 
tti)0, S VEIK2 2rt»6Uia£ft*M#<*tt;fc:«*§- 
ft («*A,,) tt. 3fe*^7 2 6 CJ;0*77'fAfil 

[ 0 0 2 5] ^M^6«. %7 7"f /tfic&ft-4ICJ:0e 

It (DEMUX) 28i, ^i$nfeWDMflf^(CS 

30 (#i-#4> tMLt^*. **i«ia-o-r 

[0 0 2 6 ] 0 2tt* + &g©Sgl j|«JB»£^-r:/n 
^cDTt^^tSgJiS 1 <Z>7fc*lfi§§ 1 8 £ L 

[ 0 0 2 7 ] 2 4 t:i031fi77'f A<fi2itt4ft> 

£*ITI>*. C0>flr*3fctt. SV0B2 2CrtKSn5 

E£&§§3 4 ©ffl*«*fc»-?HTB««*j*W£3*l 

[ 0 0 2 8 ] 3t*^7 2 4 Sii8LtilSSA i ( j = 1 
-4) OWDMff -Sfftte, ft* ^7 3 6 

-#co#i!£7Ui7fcit'ti&# 3 8 ^#m£ns. 9tm<mt& 

#3 8tetf 4 0 (cJ: Q # > \£ > ff tz tlT & 
0. cni:«t03t«««<*:3 8ttWDM(§f3t©afiS 



6 ) ftm s £9 - 3 2 1 7 0 1 

10 

if o l:^7T^§. 

[ 0 0 2 9 ] ftm^mW 3 8 tl/TIi, #±«5c**« H 

7<;toii sastf* 2 t t>urn^— 75r(c 

ft H-7 J 7 7-f /^*>:/ft£#i&T* 
[ 0 0 3 0 ] £fz. ftii*I*£#3 8 <h LT, *m»7y 

10 #>t>yfR4oii, j-v 7tfn-?znmttiz# 

[0 0 3 1 ] WTOi^Tlt ft*i<i&# 3 8 \* K-^ 

77-fnt^o, #>e>^#&4 o ii#>:/3teS[£* 

tffcOt-r*. 3 8T««£*ifcMttfeU 

%il?=r 4 2Tf2#»$*U -*©»R'5fctt3tt*y5 2 
6 Sriio TT#t#J<7)ft:7 7<f /Xfi2t-K-4-^a.-U$n$-. 
[ 0 0 3 2] 7fe7J^^4 2 T#&2tt*:<&77 <£>#&ft 

ytw&m&y <( ft* 4 4^$n§. :7-r;i^4 

20 3. y 4 )l? 4 4 L/iftte, 0/E^i§g4 6a. 

&i££n, ^©aj^m^fiAL ciass (gib u^ui^jp 

HI ft) 4 8SC/SV[pjgS2 2^i|g$n-5 e 
[ 0 0 3 3 ] A L C [U g§ 4 8 t3\ O/Ef H§§4 6 (Dili 

#PT3o Hasten, ^>tf>^^g4 o fc^sn^^ 

[ 0 0 3 4] SV®&2 2\Z&^Tn£2tl£i&$imm 
<Do*>. ft^M5^^5li§SC(iSV@^2 2^ 
30 6ALC@S4 8^^^n^. A L C £hJ?S 4 8 

ftji/w-tf-feizfzzxo izmfezn&^g-v&z. 

[ 0 0 3 5 ] t^oT, t 

[ 0 0 3 6 ] m3\*m2(DALC®V&4 8<DM;fc&}$:fK 
40 r^P'^iT^S. AL CG32S4 8li, OXE^^Si 

[ 0 0 3 7 ] O/E^^gi 4 6 <7)ffi^mJEte&3?it*I§g 
56^7-ftAA^^-h^ilt^tl, #bb*|jev i£f 

n^. c^mjE^^nv/ i s 8 tc jz^T&mm 
mz^&zti. ^>tf>y#^4o (Ej2#sa) {z^tt 
y-J%w.<o®\ Kitrnm^ffiiz y * - \^ny^7 

so 



1 1 

[ 0 0 3 8 ] #J!R«ffiV llf Zfr^fr&lZl&CTtSLfe 
?Z>fz#>\Z. MPU (7<^D/Pt->>^az 7 M 

I/O0?§6 2i&^LTMPU6 OCtOiiSn, C C 

/OI°]g&6 2 LTiH3?ii*Ii§ 5 6 

coo3 9] m p u 6 o iz&wzmwi*. mx&. 

y^Sr#M-T 3 C £ \Z & Off ^n^o XL to*?— 9 T 
--f)V\±. I / 6 2^^LTMPU6 0 

[ 0 0 4 0 ) flIAtf, ^V^-f^JURS-S-ASMS C 

je (v l[F ) ^Resni. 
[ o o 4 i ] life vx tev 

(HIM) T«E«l^TVi*3t3fe««8.c?>^ir^;|,ftjc: 

[0 0 4 2 ] Mtf 0 2 LT* S Vlnlgg 2 2 b 

[ 0 0 4 3 ] 7^ 5 0^6dl^^nfc7t«O/E^ 
5 2 KATJ^n, fOHi^itUS V[H]g& 2 2 

[ 0 0 4 4] tZT*. C<D±otfLffim&ttlm-?Z> CtlZ 

[ 0 0 4 5 ] I«$n^i£ffiiSill, SVEI88 2 2fc:rt 
i££n*E/0£&§§ 5 4 iCctoTj^^ A JT <Dm^ft\Z 

[ 0 0 4 6 ] ® 4 \t*&m&mm^mtLl&<DVt DM is* 
t &<D7n y & m~C$>Z>o ^ (D is Zs A\£ . WDMjf^ 
Z&mm 6 6 WDMl^$fi^t53t 
7 7* -f 4 <h, fc^$n/:WDM{f§7t^f (j^, 

[ 0 0 4 7 ] ft^y^ A*ei£S§4 O^tCte, 2-D(Dft 

6 8 a*tttt6n-cn*. Tt^^s 6 8 «Mtc#< 

^-?TU^U l-^Xt>ct^ 0 &7fe*8t§g68te. ft 
ii^§g70i:, £8ttff*S£iE£ftit*I§§ 7 0 <t-^o to 



7) HH¥9-32 1701 

12 

"f * S V[eJ2§ 7 2i«WLTl^. 

[ 0 0 4 8 ] m 1 ©S/*^ A£*Jtr>TE«W *8££t;ii£ 
*fc*!><Z>ft2im$$ 8 (#5) tt, dCO**»SgTttttffl 

sntnttu. bp^. 6 6 #*r-r zytmmm s 
[0049] sytmrnms cow a^-^x 

«*fHS VHI» 7 4'\&3&£n5o SV0874I1, w 

[ 0 0 5 0] K->fi#teS V0^74^6D-/U7 
7 6£^LTft£(i&8 (#4) 'sttftSn*. 

[ 0 0 5 1 ] B5*#It5t, h->fI^O&^|g*< 
^^nxi/i§. WDMi^)tOl^i;, £{§^-78J;D 
20 *>+#{£j£ft h->ff*f8 o ^it$nti^. h — > 
flf 8 0H K->fiJc5^^1ty^r U Tt L 

[0052] 6 £#ra-r;5 tft^&sgoiif 2 mmmm 

gifct, A L C IhIJS 4 8 &^tS7 4 — H *y 
30 LTU^. C(D^-/H02 IC^^n^Oil^UTfe^ 

[ 0 0 5 3] 'Jb»fl!lO*e3ltt4^e«»&$nfcWDM 
)t^y7 8 2T2^^$nS. 
tt*i«K#3 8^*&$ft4. 3 8 {C*5^ 

TH@$tlfcWDM{|^li, JtflZf? 4 2 SriioTT 

[ 0 0 5 4 ] ft*?? 8 2rftmZtltc.{&jD<Dftt&yt 

\t. yt^^m^i 7 << 8 4 ^^;u^8 

40 7 ^^84 fr^&tlZtLtzitteO/ E^^fi 8 6 

^^88 ^^$&$n^. 

[0 0 5 5] 7>fJ^88lih->f|^©^t l J7Hi^ 

lei o h->§^^aijn, ^<t> h->m v@ 
?s 9 o ^^^^n^>. 

[ 0 0 5 6 ] SV0g£9 0THh->II^I:l^^Ti 
50 2S 4 8 ^m&ZtlZ. 
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[ 0 0 5 7 ] AL 8 fC*5lr»Tte. ^ * * ;Hfc £ 

S-XZm^S ClC&cH>T#lt«JEV IIF (0 3#i) 

[ 0 0 5 8 ] B4 0;>XfATIt 7£i£{i$$ 8 (#4) 

i 6 t«e^»4 topjjfc^aeois^K^'&n* - 
[0059] mz.it. b->mnGDmtii%nz «t on®^ 

£ BP "6. 1^**JKB 

*^»ilT^5tfC«, 10KHz(Oh->H§5 
If U 2 ^i-^^^^eilUTV^ih^^fi, 11KH 
z 0 h->itSlSU 3^**^7&ti*fliL,T^££ 
# fC 1 2 KHz £> I >H§^lil, h->ft 

[ 0 0 6 0 ] *)l\ZV v>m$L&*: 

Wl/T#h->{|f*Ht5«t5l:LTfc ( k^. CIO 

[ 0 0 6 1 ] H7tt*«W&lfflpJtt^Il:tefl!)WDM 
'/XTAOyny^lT^^, d O -> X A fi , WDM 

ti^tt££B*j-r£>2Hi ^ 9 2 wDMm^yt£fc&-r 

tt££fl^ 6 <fc*rl§jtTlr>S. 

[ 0 0 6 2 ] 7-</\'feii?§40^^{Cji2^CD^4» 
8t§§9 4&mi<Z>tlT^Z>. 9 4 «MfC^< & 

te, WDMM^7fc£i§^-f £>7fcii*S2§ 9 6 7^ii«(S§§ 
9 6 cotB^r U^;Mc-ifc-r£ j; 5 

0 0 ITI^. 
[ 0 0 6 3 ] 7E*£<PI§§9 6 *>6ffl#£*lfcWDMm^3fc 
co-^fi, ft* 7? 9 8 ted: O^l&Stt, ^ct)^^^(0 
A — J; 5 CALC@?Sl 00 ^TtiiiPlii 

9 6 *«f»t6. 

[ 0 0 6 4 ] iim^9 2te, «fifl<aftSft^ft£-t*l 
5) t, If ^ft£&S#f!l£SLTWDMM^7fc£T* 
[ 0 0 6 5 ] 3-30)tl{IS8 (# 

i-#3) ttiffl$nr*o, aoa>3t2l(& &8 (# 

4, #5) USffidtlTlfi^lr). BP*>, 8 (# 

i~#3) <d&* (DmwjiftT i o izimmmzttforz 

[ 0 0 6 6 ] :ni:J:0. Xmm&8 (#l-#3) *t 
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tfto, 7fe^fi« (#4, #5) #asa-r*ttttcw3t 
da**) 

[ 0 0 6 7 ] ^Oci;p*Cjlffi$nT^^^^i||fi«8 

(#4, # 5) ^±«^icw«a>3a:^cw**ai*'rs 

AL ClHlSS 1 0 0 ©B«U^^£Sffi^**;U&K:«:b 
10 ^-f-^tC-r^C tOfi-CZ*. 

[0 0 6 8 ] ftoT* dO^SS^gliCck* &yt*PM 

©t, AL ClslK*fBf*|*r5C«fc*«T*S. tt> AL 
C0SS1OO ft*i«iig§9 6^ED F AT 

tftCt*«TM. #W >^JP h -®1M ft-® to 
ftO/t 7-A«ffl^6nTl>5*^l:tt, AL C ESS 1 0 
0 co^J ^ifJaSS 9 6 <D±ffiM&Z>m*Tffim 

(C IS £ n £ ft T v 5=- * - * <D M ^ * "C & o T t) «fc I i . 

20 [ 0 0 6 9 ] H8te»*»»(D£3issjgj8*a*-r:/n 

£©3t*l«8tt04<Z>WDM>';*5 L AtC 
fctt*#*«lg6 8 £ft*Tm>* £ £#T#*. CI tf> 

cc7);u-yfc^^n^ a l c 1 o 2 

>tr>^/^©4 0 iz&rt & ?yt<D v — & fam-r 

m-^^^r *)imz&ti 6-r-j£-c&<5. 
[0070] ^©fctoK, *«««i:4ins*«WDM 

ffifcytm, 1 0 4 aim* bn§. ^^3^78 2 ft 

7 l 0 6 -T?*ra;L£;b£*iT, ftig«li&#3 8^&J££n 
[ 0 0 7 1 ] 7t^^7 8 2 -Xf»S$nfcte^O»R5t 

lii7^J^84^8$tl5. 7^ JU^ 8 4 ^€>dl7J 
[ 0 0 7 2 ] O/ E =1 >A*— ^ 8 6 (Dftjjmm** 14 

^^;U^88(CctOMfctS^nTSV©^l 08^ft^$ 
[0073] SVEJ8S10 8H. ^ <0 PI ^ «fc 0 

m i o 4&ttiti?2>mm9t<D/\v-&®wLT* alc 

0^102 »C43tt^> SlU^JP^lfflft *)V»lZ&t> 

[ 0 0 7 4 ] CCOct ^ (-*:^Jg^*iTJiWDMff ^t"cO 
50 te«C«|«5t^«ie«a«c 3 8^{K£<**l*cfc5£LTt> 
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IS^-r^CizlCcfcO. AL CESS 1 0 2 IZ&l'tZBMl' 

[0075] m 9 \*x*m&<Dm4mM&m*:7K-t7n 

08 t^«©ALC@Kl 0 2ft«tt7-r-K 

[ 0 0 7 6 ] ftfll 1 0 4^b(0«fi)tH ^^^710 10 
6iZ&\,*TVIDMmmfclZjmx.e>tl* ft* ^ 1 0 6 <D 

aia^nst* i i o zm-oTytM<mt&ft 3 8 

[ 0 0 7 7 } 1 1 OtiJliTH WDMfl#7t 

l 2^^»$ns, 7 ^ ;i/^ l i-2iiWD-Mft 

[ 0 0 7 8 ] 7 4 1 1 2 <Dtti7J7fcteO/E&&SI 1 
14CA*t6. S VIhISS 1 1 6 tt, 0/E^i§gl 1 20 

4 ©aia uDVtit-feiztLZ&o \z&myt<Drt r y-&m 
[0079] yemmmfc z s ^i&sn5WDM«§* 

&tffcH£7fc(D h — * )l>rtV-\ZO/'E&&& 1 1 4 (Dtt5 

y *;!^-:/«:3ttl9«jfc# 3 8 <£> ± fft flj K tttt'T* < Z. £ 
CioT, ftiSMttfr 3 8 ^^^^n^WDMI^^R 

h-$)VrtV-& — fe\Z&tztl*ts WDMff^Tfe©^ 
t^J^tl:it>^f A L C[eJ2S 1 O^C'itf^lfV^ 30 

;u*»-*K:ttD. al cum 1 o 2 &®M\zm&lrz> n 

[ 0 0 8 0 3 SV@»116S*tf7/-HA^^- 

tt. S4(7>2t{f^6 6 fC*5tf5S V[«Jg§7 4li^<tt) 

[ 0 0 8 1 3 ft. H8&tfB9tOft*8»fci5tr»Tte. 
ALClHlSSl0 2^^>t:>y^©4 0H^^^^>y 40 

>^;u hoff^cofc^tcm^ bnT^>*^i£' 
f;:^a. ft*8«gi«tt 3 8 <D±mmx\tTffimiz®tf*>t\z> 

i?Kl^^^7 7f^-^©M^$^AL CSS 10 2 
[ 0 0 8 2 ] I 1 0 te*%BSO7tig*l§§C0Sg 1 OS*i 

#3 8&tf#>e>^I£4 OStLT^S. 

[0083] #>e>i/2ti-c^*ytmmm{*3 a<om 50 
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1 « 3 8 ACSWftftSns ftii<!g&# 3 8 O 
12^38 B^6tt<t«$nfc(9#* 1 3 2^^Sti 

# 3 8 ftfcfcHTttA S Eft (Ji««*tt&a«$jtttiJ«) 
AS E«tt«#3ttra*IoI*C»2ia3 8 B 

^5a*sn5fc^fe/i<, m ^ t \*m*m\z& 1 « 

T5ASE-*1 34fiASEiffl$»l 3 6 J: 0 » {±5 
[0 0 8 4] fit, CO^l^'Jy^^tlfcX^^ h 

•f >f©fc0) a</t ^ * - * «y»^a^i 4 0 e j: o t$>j 

[ 0 0 8 5 ] 3Kit«-Mtf|c 3 8 ilTH E D F^<D^± 
#5. ^tt? y ^ ^ 3 8 Sffl 

[ 0 0 8 6 ] K-^7 7-f /XJCjBLfc#>tr>^^a4 
OH, ^>7 r 7t^£b7J-r^^>y7tilgi:. ftig«fl*g#3 
8 OB 1 flj 3 8 ARtfB 2^3 8B0'>a:< <t *l 
^-*C»f^WJl»»3tl2t5>^3t*3tit«»#3 8 ^ 

[ 0 0 8 7 ] *W»«fC*i^T. 3t^»iftRI±^ Tftf^ 

II:7t7^^fOi^^n n B^^lTi 

[ 0 0 8 8] tr>^a 4 o 

[ 0 0 8 9 3 C iHs^n^m^Tt 1 3 2 CO/W 

- Ofci9«g<D K — ^ 3pJ ^ ) Z-felZ-f 2>tztt><D AL 
C(D7 >?)l,-Zf\Ztf $LitZ C t 

#-C*feV*0>T?, ALC*fr^it«)l:H, ««5S"3J«C!> 

«fctr>. 

[0090] ytm«m&z s <ommi&&iz<£2-tiz&& 

4 2 ££©ftig4§8at^LT^*«£K:te, /t^*— * 

^i^gl 4 0WDP^^t^^A7/-^lt 

0^7-T*oTt)J:^ #>:/3fciK£AL 
C <DfZ#><D7 4 — HAy^Jl/-yiCtSi*5Ct^1?t 
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[ 0 0 9 1 ] CW^c^^gg^WDMv'X^-A^ii^-r^ 

wdmi^m i n 3 8 Afrzytmmmi* 

38^mife£tl2>. A S Eft 1 3 4 (DX^^ F;H$ttK: 
tt. #1S««#3 8©*»jf£4*tt, IP^y-f >^;u F#K 
e^^tl^o i(OASE*l 3 4li««S«#3 8l:i5ti 

^fSAS E<&S2»teSttfcH. 10 
[0092] 9£ot, ASE3tl34(OX^^ F 

^isct^-c^^. a^ h;u^ltco^- * u 

[ 0 0 9 3 3 H-l-0-(0*iS««a>-fR 1 ©1*^11, a 
*U<tt. Xi«IK*3 8 0i2fl3 8BCft^Cj| 

[0094] ytmitsmfts 8\z&^Tm^yt£mvj3fa 20 

£e»T*:7*7-FA s e©a^* F;i/«rttte* ft^- 

ft CD A* U1)l,RZf%tilA S E<DS*S£ SttSOKttb 

;t-^9-KASEox^ F;H»tt tt, fiCSMfcttc 

[ 0 0 9 5 ] 5i*WK:tt, ftit^&ft: 3 8 COtfi 

c^^uc^as E&xmmvt* 3 8 icisi>Tia« 

4tlT/ty 2 V- F A S EiCZlA-TS C i^^S. C 

Ay ^«7 — F AS E'sOJKtA.S EO>iRAft*|QH£ 30 

1 4 3 

[0096] mi 1 CD (A) ft^*£ili£ 

7 i 4 3 ©is LUfisnf«a<5K£nTt>*. s 

«**©*ft**J:D t>«*»C*<tt«SnTlr»*. Z. 
[ 0 0 9 7 ] il OO^Z5"J Xf^WL 13 8(4, I£ 40 

l<«, ^n*njw©ii»««£WT* 2 ^<oft#«iB 

-^^^^^ilig^^ JU^ 1 7 0 Rtf 1 7 2) . 
[0098] Z(Dm^. mi I <D (B) \Z^£ftZ>£o 

\z. -fin?* fr*<Dm7®&®<omm&&Rzfm&&i& 
^-en-e'nAt — a a r <i£ a t fcttjgi,, ftii^co? ^ ;u 

cxa, + a a icis^t*. c z t (Cct o • mmA 

S EORM»*«;ty * -7- F A S E fCigA L1t£ LT 
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[0099] in te#3S9i<Bttia«sg<DSi i mrnrnm 

7144 £@oT7fc 3 8 's-tO* 1 *3 3 8 Art* 

[oioo] ft 3 8 rtfc*s^Tflr**tJB*w 

Cfi«t5ASE*lt 1 4 4 iCcfc o^ttj^n 

^. ttttJ^tlfcASEftttA'** h;U^r-^ 1 4 6 

*&a-n*. )tijy7 i 4 4 tiTti, 7 7<^Mao 

[0 10 1] («AtfH-^77<A) 3 8 

£*>fc! >y-r*fc*Kl. #>^St — If ^ 

-ft-Kl 4 8^I^6tiT^S. U — if 9<l Jr— F l 

4 8^€ > ffi*$nfc#>y*tt, ftif*I$g#3 8<7>Jg2 

5S38B ^^^^tr/c^Tj y i 5 o zm^xytmrnm 

#3-8^«»*-*l*-.- 
[0 10 2] U--!f^-f F 1 4 8 KttKftlHjfc-i 5 

A-7-ttA-f TASSSKJ; D^tSCi^tfi. X 
^^K^^-^l 4 6l:J;^T : e-5"J>^^n/:AS 
EftOA-^ F»ttttttfil»[sl& 1 5 4 
ffi&lsIB 1 5 4H A^;7 h;HE~ ^ 1 4 6 7^60A^ 
* h ;H$te#*§#£n* <fc 5 fc, ffi»lal» 1 5 2 7&«W~ 
f ^< t-F 1 4 8^MtS/H77M*tiJ»-r 

[0103] :oM»«rit #>yft£m7j-r3 u 

— If y-f * — F 1 4 8 CD/t-f 7XlSS^y< >^JU F 5: 

mn-rztcitxD? j - fa* ^;u-y(c^^nTi^o 

l/-tf^t-Hl4 8©/H7XMKJ:0AL 

[01.04] ft if 3 8©I2^3 8. B 

^^^^7150 £iIoTft;fr $n£^£n/!:M/^ft 
£ftT u> t"*-* 1 5 6lCA*J-f£o vt*-9 1 

5 6 ©«*4Mil5J*-e&5. 

[0105] *7yn-^15 6^btll^$^:^fi 
^^^71 58t:J;02^t$n i 

7t^^ili§7 -r i 6 o ^^^^n^>. 7^;i^i6 
ocoto^7tiio/E3>A'-^ i 6 2 dct o mm.mmz 

&mZtl> AL C0gS 1 6 4t^O/E«»» 1 6 2cDdi 

^ ecftsj: 3 l:^77f^-5' l 5 6^^ 

[0106] 0i3iiai2 ©»ia«sfc*5tt*y-r > 

7^;U hO-^J^|ftB^-r^^de)<D[gT^^ 0 t^l 5 4 
8. 1 5 5 1, 1 5 5 4 R^ 1 5 5 7 nmW45 1 t^il/ 
C0WDMH^7t£|Hj DA^ A^- (-35dBm/c 
h) T E D F ^Xt) L fc <h ^OiU^T'cO A h 

[0107] K«dtttfi*/t«7"- ( d B m) t^O. fttt 
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te&g (nm) t^^. At^$n?»X^^ h;Mi#> 

^T&£ (d G/d A<0) . 
[0 10 8] CT^^tiex^^ h;UH^>y^OA'7 

-&\£&&)'b2^tZ\zttfoV-c$>Q. iEoy^>^;u 

h^^ntl^ (dG/dA>0) „ BT^£*l*X 

&5 (d G/d A = 0 ) = 

P,, t (A, ) = 2n,, (A, ) h 
1) 

n IP ( a i ) teg$*£fea5##igu hte:/f7>^ 

Cte^£*TQ?fc>£. A. \Z*:^? 

-rte&tf-^fcco-eA. ^^iitifc. 

[0 112] &Z*1ikihft%8;n iP (A. ) tefc^fe^te 20 

iS^S^&K^Ttem&irSo (1) 5£4>G 

(A. ) H^I^^StLT^A^n^fiJtl^^LT^ 

[0 113] ft-?T, it^^tC^Sn* 2 ^gfc^te^ 

^i¥^-r^5 £ (h^T^^. 30 
[0114] JKfcffHCte* m 1 2 (DX^? h)\,=£ — 9 1 

ns&^ffi i os^^w-rssg i (D%^^mmy << 
<DmT&ftm.£\zgtiLZ>m^m 2 (om^m^^-r z>m 2 

?(D&1] \s'<)\'<Dlm£&&&-?Z>^&£$:ffi?LZ>. MlZ 40 
[0115] il4^il2^)X^^hJ^-^146 

comj^^i^^-r^D y ^t&-5. ?tm<i®m& 3 8 (0 

1 2 Tii:fcA7^7-KASE«li, 7feT< y 

U-^ 1 6 6 Zm-iTfttl?? 1 6 8 ^{fc&^n*. A 

-fVl/-^l66 I^IT?*^, 9tJ] -f 7 1 6 8 te^tt 
t/\''^7-HASE^^il &tflf§ 2 
f*. ^ 1 &tf!?§ 2 (Dft&XVAmitteMXtf 1 : 1 "C 
$>Z>o 50 
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h^^li^n^i^^f ITI^. S 1 2 <7)}fciiiiii2§ 
Tte, ftifUfigftS 8 (Dig 1*S3 8 A^^^^n^A 

[ono] ^t, o&m^T^te^fttcfcifc 

T*ASE#£/W* »7- FAS E3fc£ft-T*. /ty^ 
10 7-HASE*©/t7-4P lt i (A) tt-5t, ^co 

[0111] 
(C/A, ) [G (Ai ) — 1) A A - ( 

[0116] k§ i &ztm 2 <Dftmytte^ti?nyt&Mm 

17^^ 1-7 0 W1-7 2^«*&$n^'. 0t3 l:i 
^n^i^^ASE^^X^^hiRSOT^^X^^ 
H^A'7^7-FAS E3t^lTl^«^, 7 ;U 

^170 i 7 2 <7>fiia#«©+^*fitt0»ix.tf-tn 

^tl 1541nmStXl559 n m K 12^ 2 n -5 . 
[0117] 7^;^1 7 OSt^l 7 2^IigLfc)tl± 

^*i^-*n:7* h^t-Hi 74&txi 7 6^&&sn 

7* ^<^-F 1 7 4Sr/l 7 6CD{ll^i§|j:i 
^t(t^T^^(D-e, 7t h^'ft-K 1 7 4&C^1 76 

1 7 8&tf 1 8 6*«n^n*. 

[0118] i 7 8 slxs i so m * mjEm^f 
•*n-en**ii"iis i82ov<^xa^^- s&tf :/ 

8 2<Dthtim^\Z\*: 7* K^rf K 1 74S^1 7 

6 com* 

[0 119] Hot. 8tff«*li'l 8 2 (D&Jjm^&U 
-f^<t-Kl4 8 (0 12#I) ©;H7^S$l: 
7>f-HAy^$t§^tCJ:-DT, ftig*S&# 3 8 K 
i5^Tii;^n7^7-KASE)tcox^^ MUfrtt «: 

<db mm* mm iz&7£?z> z tiz <t o , m^i^i 3 t 

[0120] H15*#It5t, #*9J£jBffipJflift 

vse»» 1 7 8 1 8 0 coai^m^Ji. i/o*-k 

1 84^^ttMPU (v-f ^7 D^D-fe->>ya^ y 
h) 18 6tClX0ii^n^o 

[0121] MPU186ttl/0#-hl84€*l 
T/t'J 1 8 8l:^^^nTl^. MPU18 6IJ. ^ 
^gsl 7 8S^1 8 0cOtlS77U^;U^^^T-e(7){lM$: 
JJUiLtl/O^-h 1 8 4^^bTi±J7jT6o 
[0122] mJ^Lrcil 0 . ( 1 ) ^ tZ 43 ^ ^ S f&Wi tU 
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<h L/zias&fcBft&lfcn., (A. ) ©r-^f-^^ 
^t'J 1 8 8 JcE*UT*tr, -C-niCg^TIEiSfcX 
V)Vft&*'&Z> «fc 9 CTtitfJ:^. WA«i^O» 

ttHIfcS^T, f'H#G (A) *iE?g»c^ai-rsc<h^ 

[0 1 2 3] 01 4 XteS 1 5tC^^n-5X^^ 
* 0!IAtfMPU186r*iii$n5Ay^ 

a. : - 

mfa®£tttt IT, A L C<Dtz£><DytT yr*—? 1 5 

[0125] bp^. mmzntzm ^x&i&mts&ziD'v 
\*u<. ytm^mfr 3 8 1 33 3 8 A^e A*>-r 

#/£-r*o/E^&3g 1 6 2 <oai^ 

A L ClHlgS 1 6 4 tCct oT^Ji^n^.. 
[0126] 012X«^16 CDtK - 

l^feAL C fcnj 0 1 7 tt*f6W©3t«!(B» 

0, /ty^7-HASE*©X'<^hJ^lt*«l*Sn 

[0 12 7] ffi&KMt IT U-if ^-f H 19 0^ 
^tilZfv 1 9 2 £ii-?Tft*i*S&#:3 8^-£-0>fg 1 5g 3 

8 A^^w^ns. 

[0128] *g<H-r^#ff A'^7-FASE 

Tfcfcfc&aj-r 2>it#><Dytii ? ? 1 4 4 t««*©>t«>(D^ 

^^7192 Z (DMIZ m-oTytmtSi&fc 3 8 
^1^38 

[0 12 9] ftiBMIK*3 8 KiJUT^Dfc/Xy ^ 9- 
HASE7tH> 7t7^y^l92R^144^CCD|ll^S 

t-Hl 9 0 lZ\*m®}\2\& 1 9 4^b/W7Xt^^ 
[0 130] frJPPlsm 1 5 4 te, X^^MU^E-^14 
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h^tt^iH^nSJ:? fc, 1 9 0 

[0 13 1] £<0*SS»!8Tfcfc. f«J^»tt«:-«t|t«F 
T £ a6 co M » { z # > y ft <D J \ 7 - £ m u> T t *fc ^ <D 
A L C <£>jt*6(D:7 -r— FAs/^U-^fctfv:/*® 

7t^^^Lfc^tCO/E^^§g 162TO/E^it 

7$>-7ytm£ LTCDU— tf y-f K 1 4 8 iCteSB 
ibsitt i 5 2 /W 7Xl^*^l&$nT^ 9 . CO 
/t^7X««*«ALC@»l 6 4l:J:oTS^$nS. 
[0132] :0J;^f;bT, ^3^1MlCJ:oT 

20 [013 3] &>±mmisizytmm&o&mj&mT?\** * 

>y7t^(h LTO U-lf y< t- H 1 4 8 
38Ci2«38Bl:ft^Wi:»ttSnT, 

3 8 \z&^T#>7yt&mnytt\*Mjjfa\zte&-rz>j: 

[0134] # > 7ftM$:ytm<mm& 380^1^38 
AlCif^WHiilt, ft*S*l*fc#3 8 lZ&\,*T#>Zf 

yt&zfmmr^zm^ft&mjjftizteto'rzxo \z v 

30 [0 13 5] #>y**»3ti8'llMt*3 8 ^f£Df 

1 3 8 A'Ktf«-2.*l3 8 B (DWljfr 6 $ tl * J: ^ 

.T*^. CCTft A^^h;^-^14 6(:^^5A 
7^7-HASE7t^A^^7 N;i/^^(0^- ^ U >^lt 
&*&&Z>fz&lZ. ftm^mft 3 8 2 ^ 3 8 B \ZWi 

ftwiz&mznzKmm 1 9 6 &xt 1 9 8 &».wr^ 

[0136] X^^7 h^^E:- ^ 1 4 6 #0 1 4 <D <fc 3 id 
40 «/S$*lTlr>*»^, 1 9 6 tt3t*«a5S7.-r 

^ 1 7 0 <oaiS#«t**n*«fiO»*K»$1i:, 
nj^^co^^^ig^ii-^. ^^c, £#J&19 8te> 

^ii§7^j^i 7 2 oaa*«t*ins«fia>3tt* 

[0137] 1 9 6 Rtfl 9 8 

Ti5< C cfcot. 3fcJS««#3 8 <B!&2a» 3 8 
etb77$na^^7— HAS Et^^^^^^^O^^ 

4(0^^- 1 7 4&tfl 7 6 <D ^ V — tfi 

50 ii^cl, X^i> h;K7)^E- 9 'J >^»«^[Sj±r ^>o 
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[0 138] ft, ASE^<D7^^HM^^JOai$n 

7-f A'KfcHTte, -e-tOftl^fcS E« (g^&diTt) ffi 
Mftft Ls S EftKte P-?? r -f A K:^ 

#K*sn*. ^Ac, myjizmnm-t s e#m:, wdm 
«#*<o^--v*;v»". a* i"*;HfcRtf*«A s ecos* 

Pn (A) = (In [G ] + a s 

C (A) = 7? (A) Co. (A) + a. 
>')••• (3) 
CCTa. (A), a. (A), or, (A) Hfn* 
ft, ttltKififlL Kfc&rffifa, SfAttD^T^O, 

r, ri, ttea*4fcffi#*A&tf E r *« F-;/*ftfc*i* 

[0 1 4 0] M^-tSM-ftUr S E^0X<^ h 

TU*. #>t£ >^¥IS:4 0 teftif 3 8**M* 

CO «r*r* J; -5 fC7tig«f£&# 3 8 £ 

[0141] SEitBfS2 0 0tt. 7^1i«P§^#: 38^) 

U >y^& 13811, ffitHSftfc S E)tOA9- 

So 

[0142] /t7/-^*!fl^» 14011 ^ u > 
ysftfcA*<£ h;^tta**i»3ft*cfc5fc:.- ftigfsJi 30 
#38 £&i?*Jt «*tta>y'r >^;u h^#fs/^ 
(«^»y-f >-e<Dt>o) zmwrz. 

[0 14 3] H**ftfe«-ett, 5* 
~^«^> tf >y#©4 0 l;::fett<5#>;7^ea/i , 7-T 
£ £ . 01 llCTF^ft^cotPJC^pl;:, rt"? * — 

[0144] i2 OiJ^l 9C0SEiffi^^2 0 0 
'J >y^I8: 138<hLTll^: £t^T£<5 

tl / TEDF 2 0 2Ml^ntli5. EDF2 

0 2 >e>yT*#s<&ia^tt«i&£ftTv**. 

[0145] EDF 2 0 2I1 6 A S ft .fc 

5 K«]5&$ft5*S#J$#COy-A 2 0 4 ^ICiK^^ftT 
U*. E D F 2 0 2 <B&Bni8&#WK:R*£SftT*3 0 , 
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